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Results of Program 

Since its inception in January 1999, the program has provided support for 1 faculty, 1 research 
faculty, 1 research scientist and a number of graduate student researchers. A total of 33 Graduate 
Research Scholar Assistants were l l l y  or partially supported by this award, of these, 30 have completed 
their MS degree program. The program has generated 25 MS theses and numerous publications/ 
presen~&ons. This Grant has been fimcied a total of I 

Award History 

01/01/99 - 11/30/99 
12/0 1/99 - I 1/30/00 
08/29/00 - 1 1/30/00 
12/01/00 - 11/30 01 
12/01/01 - 12/31/02 
02/07/02 - 12/3 1/02 
04/ 1 6/02 - 1 2/3 1 /02 
08/09/02 - 1213 1/02 
09/19/02 - 12/31/03 

12/31/02- 12/31/’02 

New Grant - Funding: 
Supplement 1 - Renewal -Funding:- 
Supplement 2 - Funding:- 
Supplement 3 - Renewal - Funding: --- 
Supplement 4 - Change in end date and additional funding: 
Supplement 5 - Incremental Funding:- 

Supplement 7 - Incremental Funding:- 
Supplement 8 - Reduction to award history and b d h g  history due to error on 

Supplement 9 - To reduce award history and funding history to reflect final 

Supplement 6 - Incremental Funding:- 

supplement 3: carr) 

audited numbers: 

Total: U 

Participants and Activities 

Participants during this period included. 

Robert H. Tolson, Professor and Principal Investigator 
Paul A. Cooper, Research Professor 
Robert C. Blanchard, Lead Research Scientist 
Graduate Research Scholar Assistants 

Activities: 

A List of Seminars presented is given in Appendix A. 
A list of publications and presentations is given in Appendix B. 
The Graduate Research Scholar Assistants supported in whole or in part under this award and 
their initial employer upon graduation b m  GW are listed in Appendix C. 



APPENDIXA 

SEMINARS PRESENTED 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

J. W. Mob, “AD Efficient Trimgular Shell Finite Element for Thick Composites and 
Sandwich Laminates,” July 26,2000. 

J. K. S t r i c u  “Development of a Bank Reversal Control Law for a Martian 
Aerocaptwe Guidance Algodm,” July 24,2000. 

T. J. Bozung, “Shuttle Orbiter Infi-ared Image Calibration using Thermocouple Data,” 
February 1,2001. 

M. D. Billing, “Analytical Simulations of Energy Absorbing Impact Sphere for Mars 
Sample Return Earth Entry Vehicle,” July 23,2001. 

A. M. Dwyer, “Modeling of the Mars Atmosphere for Monte Carlo Simulations of the 
Mars Odyssey Aerobraking Mission,” July 23,200 1. 

L. R M. Giersch, “Pathfinder Photogrammetry Research for Ultra-Lightweight and 
Matable Space Structures,” July 31,2001. 

A. D. Sullins, “Heat Transfer in High Porosity Open Cell Nickel Foam,” August 7, 
2001. 

M. T. Powers, “Material Characterization of Polyurethane Foam Under Hydrostatic 
Loading,” August 22,200 1. 

Y. M. Savranskaya, “Model Development and Performance Analysis of Flying Flexible 
Fixture,” August 22,200 1. 

J. L. Hanna, 4‘Approaches to Autonomous Aerobreaking at Mars,” August 23,200 1. 

Z. Q. Chavis, ‘Tkvelapmemt of a Plume Model and Applicationto Mars 2001 Odyssey 
Aerobralcing,” June 21,2002. 

P. P. Zomkowski, “Preliminary Design and Analysis of the GIFTS Instrument Pointing 
System,’’ June 24,2002. 

C. G. Lang, ‘?;ink Element A Posteriori Error Estimation for Heat Conduction,” August 
21,2002. 

J. E. VerHage, “Design and Simulation Methodologies for Radiation Shielding Using an 
Immersive Environment,” August 6,2002. 



15. B. R Rogillio, “Bending Instabilities of Ultra-Lightweight Inflatable Rigid.lzable Thin 
Walled Composite Columns,” August 13,2002. 

16. P. E. Edera ,  ‘‘Ccmcepd Design of the Mars Atmospheric Explorer,” November 8,2002. 

17. D. W. Fiala, “Shape Memory Alloy Control of a Tmsegrity Slxucture,” December 4,2002. 

18. L. Kay-Bumell, ‘ W i t  Determination Accuracy for Coxnets on Earth-lmpactinP 
Trajectories,” May 1,2003. 

20. M. R Wemer, “InMmmter Design Considerations for Application to Extr;emely Low 
\risuaf Magnitude Near-Earth Objects,” July 25,2003. 

2 1. A. L. Martin, “Methodology for Reduced Monte Carlo Simulations with Application to 
Mius Science Laboratory Entry,” August 5,2003. 

22. C. W. Bnurner, ‘‘Conceptual Design of a Communications Relay Satellite for a Lunar 
Sample Retum MiSsi011,” June 23,2004. 

23. P. W. Stumpf, ‘The Development of a Model to predict the Loads Acting on a Disk4a-p- 
Band Parachute During Inflation,” July 26,2004. 

24. R C. Witt, ‘’Performance Evaluation of a Sun-Mars Lagrange Point Autonomous 
Navigation Network,” July 26,2004. 

25. B. A. Smith, “Probabilistic Parameter Uncertainty Analysis of Single Input Single Output 
Control Systems,” July 29,2004. 



PUBLICATIONS AND PRESENTATIONS 

1. M. Powas, ‘‘Mated characterization of Polyurethane Foam Under Hydrostatic Loading,” 
presented- AIAA Mid-Atlantic Region I Student Conference, Morgantown, WV, April 6-7, 
2001. 

2. N. Hotchko, “Design of a Separation Mechanism for the Langley Glide Back Booster Small 
Launcher System,” presented: AIAA Mid-Atlantic Region I Student conference, 
M O W b \ \ Q  Tw, . A q d  67,200 1. 

3. M. D. Bilhgs, E. L. Fasanella, S. Kellas, ““Impact Test and Simulation of Energy Absorbing 
concepts for Earth Entry Vehicles,” presented: 42& A I A A / A S W A S C C  
Strucbres, Structurat Dynamics, andMaterials Conference, Seattle, WA, April 16-19,2001. 
Published: AIAA 200 1- 1602. 

4. E. L. Fasanella, M. D. Billings, ‘Dynamic Finite Element Predictions for Mars Sample 
Return Cellular Impact Test 44,’’ Published: NASA/TpclI-2001-211-23 ARLTR-2539, June 
2001. 

5. A. M. mer, P. E. Escalaa, J. L. Hanna, C. D, Hernandez, “!Supporting Oasis Life (SOL) 
M(XWMAV,” Presentak NASA MarsPort Ensrneering Design Student Gmpetition 2001, 
Kermedy space center, FL, May 7,2001. 

6. A. D. Sullins, IC Daryabeigi, “Effkctive Thermal Conductivity of High Porosity Open Cell 
Nickel Foam,” Presenwt 35’ AlAA Thermophysics Conference, Anaheim, CA, June 1 1- 
14,2001. Published: AJAA 2001-2819. 

7. €3. M. Anderson, J. E. Nealy, G. D. Quails, P. J. Staritt, J. W. Wilson, M.-HY. Kim, F. A 
Cucinotta, W. Atwell, G. De Angelis, J. Ware, A. E. Persans, “Shuttle Spacesuit m a t i o n )  
Model Development,”Presenm,k 3ls’htemational conference OnEnviromental Systems 
(ICES) Orlando, FL, July 9-12,2001. Published: P~Number OlICES-2363. 

8. G. D. Qualls, J. W. Wilson, C. Sandridge, F. A. Cucinoua, J. E. Nealy, J. H. Heinbackel, C. 
P. Hugger, J. VerHage, B. M. Anderson, W. Atwell, N. Zapp, R Badxx, ‘%&national 
Space Station Radiation Shielding Model Development,” presented: 3 1‘ International 
Conference on Environmental Systems (ICES), Orlando, FL, July 9-12,2001. Published. 
Paper Number 0 1 ICES-294. 

9. R C. Blanchard, R G. Who&,  C. E. Glass, N. R Merski, Jr., S. A. Berry, T. J. B o m g ,  
A. Tietjen, J. Wen& D. Dawson, “med Sensing Amheating Flight Experiment: STS-96 
Flight Results,” Published: Reprinted from Journal of Spacecraft and Rockets, Vol. 38, No. 
4, pp. 465-472. 



10. M. hvya, R E. Tdson, M. M. Mu& P. V. Tiztabini, ‘2kvelopzlmi ijf ti Monte Carlo 
MarsGRAM Model for Mars 2001 Aero-Braking Sirnulatiom,” presented: AASIAIAA 
Astrodynamics Specialists Conf‘erence, Quebec City, Quebec, Canada, July 30-August 2, 
200 1. Published: Paper AAS 01-389. 

1 1. J. L. Hanna, R H. Tolson, “Approaches to Autonomous Ambraking at Mars,” presented: 
AAs/ALAA Astrodynamics Specialists Cod-ce, Quebec City, Quebec, Canada, July 30- 
August 2,2001. 

12. R C. Blanchard, B. P. Anderson, S. S. Welch, C. Glass, S. A. Berry, N. R Merski, D. W. 
Banks, A. Tietjen, and M. Lovem, “Shuttle ort>iter Fuselage Global Tempemtm 
Measurements f?om Thfi-anA h a g s  at Hypwnic Speak,“ F%x&xk AL9A 
Atmospheric Flight Mechanics conference, Monterey, CA, August 5-8,2002. 

13. J. L. Hanna, 2. Q. Chavis, and R G. Wilmoth, “Modeling Reaction Contml System Effects 
on Mars Odyssey.” presented: Astrodynamics Specialist Confkrence and Exhibit, 
Monterey, CA, August 5-8,2002. Published: AlAA 20024934. 

14. R C. Blanchard, K. A. Boyles, G. J. LeBeay and F. E. L q l u n ,  “The Use of Virtual Sub- 
Cells in DSMC Analysis of Orbiter Aerodynamics at High Altitudes Upon Reentry.” 
Presented: 41‘ AIAA Aerospace Sciences Meeting and Exhibit, Reno, NV, January 6-9, 
2003. Published: AIAA2003-1275. 

15. B. P. Anderson, “Computational Continuum and Rmfied Flow Results for Ballute 
Applications.“ presented: AIAA Mid-Atlantic Region 1 Student M i c e ,  College Park, 
MD, April 11-12,2003. 

16. C. W. Brunner, “Conceptual Design of a Communications Relay Satellite for a Lunar 
Sample Return Mission” Presented: AIAA Mid-Atlantic Region I Student Conference, 
Virginia Polytechnic Institute and State University, VA, Apnl16-18,2004. 



APPENDIXC 

Graduates Employed bv 

summer2ooo 
Jeremy W. Mohr 
Justin K. Stricklaad 

Sprina 2001 
Timotby J. €bzung 

summer 2001 
Marcus D. Billings 
Alicia M. Dwyer 
Louis R Giach  
Alan D. Sullins 

Fall 2001 
Brooke M. Anderson 
Benjamin E. George 
Jill L. Hanna 
Michael T. Powers 
Yelena M. Savranskaya 

Summer 2002 
zacharyQ.Chavis 
ChristapherG. Lang 
Brendan R. Rogillio 
Joshua E. VerHage 
Paul P. Zomkowski 

Fall 2002 
David W. Fiala 

Sprim 2003 
Paul E. Escalera 
Linda Kay-Bumell 

Summer 2003 
Brian P. Andeson 
Alex L. Martin 
MartinR Werner 

Stryker hsiruments, MI 

ATA Engineering, CA 
ICASE @ NASA Langley 
University of Kentucky, KY 
Aerospace Gorp, CA 

Swales @ NASA Langley 
USAF 
ICME@NASALangley 
hkheed Martin Missiles & Space Systems, CA 
Aerospace Corp, CA 

Pratt & whitney, CT 
NASA Langley @NASA Langley 
unlcnown 
unknown 
Aerospace Cop, CA 

U ~ o w n  

Orbital Sciences Gorp, VA 
AnalyticalMechanicsAssoc@NASALaRC 

Combustion Research & Flow Technology, PA 
Aerospace Corporation, CA 
spectrum Astro, Az 

Fall 2003 
Michael S. Judy unlmown 



Graduates 

summer2004 
Christopher W. Bninner 
MatthmL.carter 
B r e t t k  smith 
Pad M’. Shunpf 
Russell C. Witt 

Emloved by 

Iowa State University @Sc), IA 
unlcnown 
NASA Jet propulsion Lab, CA 
NASA Jet Propulsion Lab, CA 
Honeywell International, FL 


